AP Stat- 4.5 notes P(B /p})

BAYES' RULE (aka Multistage Problems)
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So how can we find P(A|B)? In other words, how can we find the probability that the first event (A)
happened given that we know the second event (B) happened?




However, this rule is long, complicated, and a very difficult formula. H H H

So instead, we use TREE DIAGRAMS
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Think of this example: -
A basketball player shoots 2 fre?)t(}’}rwffi) The following probabilities apply: < B ‘—]
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So now lets answer some questions:

1. What is the probability of missing the 1st free throw?
2. What is probabil ity of making the first free throw and making the second free throw?
3. What is the probability of making the second given that you missed the first?

4, What is the probability of missing the second given that you made the first?



Mow lets vy some harder ones: fuse the probabilit: niles i)

1, What is the probability of making the second free throw?

2, What is the probability of missing the second free throw?

So lets say yvou went to the bathroom and didn't see the first free throw......
3 What is the probability vou made the first given that vou make the second?

4, VWhat's the probability vou missed the first given that you make the second?
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o A canca oiivic gives free canicar test fhyo ot feticaly)

o [t is known that 2% of the people that corge into the clinic have cancer fhpoothgitaty)

» [t is known the test comes up positive in 98% of people with cancer

s [t is known the test comes up positive in 3§ of pe::uple without cancer (-J 2 (n'. -I-")
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Answer the following questions: ( P C,
: What is the probability that snmemepxm positive given that ﬂﬂ;'hzve cancer? O c[f :: Fj-
What is the probability that someone tests r:u:umtnre given that they don't have cancer? O a % P C—-f— l C >

what is th bability that tests ti that they h 7
is the probability that somecne nega ve given that they have cancers C____, Q) Oo'&’
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What is the probability that someone tests positive? MNegative: PCJ".) :O | OH‘ q\ ‘ C )
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What iz the probability that someone has cancer given that they test positive? (Thisis calfed the arrurany ofthe fest) C ) O CL S ;

What is the probability that someone tests negative given that they don't have cancer?

What is the probability that someone doesn't have cancer given that they testpositive? [t is calfed’ a Ske pogiive)

What is the probability that someone has cancer given that th tnegah ver
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Example #2: l ) — [
There are 2 textbook making companies, 4 andB P ( D F-} d &
It is known that 1% of company A's books are defective

It is known that 2% of company B's books are defective P(P ﬁ( C] Sg
_B South gets 38% of its books from company A and the restfrom cofrpany E-

06‘;2

\Y
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2. i aboox js not dafactiva, what s the probat ity that it came from conprany 87 P(@ D O . éa% _ @

3. i wea apart 3 book and it 15 datactive, whats the probability that is fom company A7 Compaay 87 O T 3' 33




Try these two problems.

A VCR manufacturer receives 70% of its parts from factory A and the rest from factory B. Suppose

that 3% of the output from A are defective, while only 2% of the output from B are defective. (make
a diagram below!)
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What is the probability that a recewecl part is defective? P(D) O Ga q_

If a randomly chosen part is defective, what is the probabili

factory B? O GBI‘\__
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that it came from factor A? From




A particular football team Is known to run 30% of its plays to the left and 70% to the right. A linebacker on an opposing team
notes that the right guard shifts his stance most of the time (80%) when plays go to the right and that he uses a balanced stance
the rest of the time. When plays go left, the guard takes a balanced stance 90% of the time and the shift stance the remaining
10%. What is the probability that a play will go to the left if the guard is balances? (make a diagram below!)
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Try the worksheet with the Multistage problems on it.
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